COX and the control of the pulmonary circulation.
The lung possesses a low resistance circulation that must, at all times, accommodate the entire cardiac output. Moreover, to ensure proper oxygenation of hemoglobin, blood flow must be directed to well-ventilated lung units, i.e., ventilation and perfusion must be matched. Cyclooxygenase (COX)-mediated arachidonic acid (AA) metabolites can influence both pulmonary vascular resistance and ventilation-perfusion matching. In isolated dog and rabbit lungs, ventilation of the right lung with oxygen (O2) and the left lung with nitrogen (N2) resulted in normal perfusion pressures and blood gas tensions. In both species, administration of COX inhibitors resulted in redistribution of blood flow from hypoxic alveoli (N2-ventilated lung) to the well-oxygenated alveoli (O2-ventilated lung) and an increase in arterial oxygen tension, i.e., a COX-mediated AA metabolite or metabolites opposed hypoxic pulmonary vasoconstriction (HPV), but, by virtue of this activity, prevented optimal matching of ventilation with perfusion. The effects of COX inhibition were reversed by prostacyclin (PGI2). These findings are consistent with the hypothesis that COX-derived products of AA metabolism can influence ventilation-perfusion matching in the lung. Moreover, the results of studies in dogs suggest that one such metabolite of AA is PGI2.